. We obtain some fascinating properties for this sequence. We also establish some amusing identities for this sequence displaying the relation between , Fibonacci sequence and Lucas sequence.
Introduction
Classical Fibonacci sequence can be generalized in many ways: either by preserving the recurrence relation and altering the initial conditions [1] , [2] , [5] , [6] or by conserving the initial conditions of the sequence and modifying the recurrence relation [3] , [4] . In this paper, we consider the generalized Fibonacci sequence H n defined by the recurrence relation H n = H n−1 + H n−2 ; for all n ≥ 2, (1.1) with H 0 = 2m and H 1 = k + m ; where m, k are fixed integers.We obtain extended Binet's formula using the techniques of generating functions and develop the connection formulae as well as negation formula for this sequence.
Here, the initial conditions H 0 and H 1 are the sum of'k ' times the initial conditions of Fibonacci sequence and 'm' times the initial conditions of Lucas sequencerespectively. First few terms of sequence H n are: 2m, k + m, k + 3m, 2k + 4m, 3k + 7m, … .
Extended Binet's Formula for
It is well-known that the Binet formula for F n and L n are given by F n = α n −β n α−β and L n = α n + β n respectively.
Here we obtain the extended Binet's formula for H n .
Lemma 2.1:
The generating function for the sequence H n is given by . We now obtain the extended Binet's formula for the sequence H n . We use this result to express as a linear combination of and . 
Some Summation Formulae for
We first find the value of sum of first n terms of the sequence .
Lemma 3.1: 1 + 2 + ⋯ + = +2 − 3 + .
Proof:
We have = −1 + −2 ⇒ −2 = − −1 . Substituting = 3, 4, 5, … successively, we get
Adding all these equations, we get We next find the expression for the sum of squares of first n terms of sequence . Thus result is true for = + 1 also. This proves the result.
We use extended Binet formula for to prove the following result. . This result can be proved easily by the techniques used above. We now derive the extended Cassini's identity which connects three consecutive 's together. , which is precisely our identity when = + 1 . This proves the result by the induction.
Connection Formulae
Here we establish some amusing identities for the sequence displaying its relation with Fibonacci sequence and Lucas sequence. 
This proves the result for = + 1 and eventually for all positive integers n.
We next prove more generalized form of extended Catalan's identity which connects three consecutive 's with suffixes in arithmetic progression with , for fixed n. We finally derive an interesting result which connects − with Fibonacci sequence and Lucas sequence. Hence, − = −1 ( − ).
